Association of DNA sequence variation in mitochondrial DNA polymerase with mitochondrial DNA synthesis and risk of oral cancer.
Enzymes responsible for mitochondrial (mt) DNA synthesis and transcription are encoded by nuclear genome and inherited mutations in these genes may play important roles in enhancing risk of precancer and cancer. Here, genetic variations in 23 functionally relevant tagSNPs in 6 genes responsible for mtDNA synthesis and transcription were studied in 522 cancer and 241 precancer (i.e. leukoplakia) patients and 525 healthy controls using Illumina Golden Gate assay to explore association with risk of oral precancer and cancer. Two SNPs, rs41553913 at POLRMT and rs9905016 at POLG2, significantly increased risk of oral leukoplakia and cancer, respectively, at both genotypic and allelic levels. Gene-environment interaction models also revealed that tobacco habits and SNPs at POLG2 and TFAM may modulate risk of both leukoplakia and cancer. In silico analysis of published data-set also revealed that variant heterozygote (TC) significantly increased transcription of POLG2 compared to wild genotype (p=0.03). Cancer tissues having variant allele genotypes (TC+CC) at POLG2 contained 1.6 times (p<0.01) more mtDNA compared to cancer tissues having wild genotype (TT). In conclusion, polymorphisms at POLG2 and POLRMT increased risk of oral cancer and leukoplakia, respectively, probably modulating synthesis and activity of the enzymes. Enhanced synthesis of mtDNA in cancer tissues may have implication in carcinogenesis, but the mechanism is yet to be explored.